INTRODUCTION
Lack of knowledge among parents regarding the judicious use of antibiotics in managing common childhood illnesses can result in its misuse. [1] On the other hand, physicians commonly prescribe antibiotics as their first response for several symptoms, usually relating such overprescription to patients'/parents' pressure. Misuse of antibiotics is also related to cultural factors, behavioral characteristics such as self-medication, socioeconomic status and level of education. [2] In addition, lack of health education is another major factor that contributes to antibiotic misuse.
are dispensed without a prescription and are inappropriately used for diseases such as tuberculosis, malaria, pneumonia and mild childhood infections, thereby further amplifying the problem of antibiotic misuse. In Saudi Arabia, the situation is similar. [4, 5] The collective impact of antibiotic misuse not only affects the patients but also the entire community due to increasing antibiotic resistance in bacteria, which is already an alarming issue in Saudi Arabia. [6] The resulting complications increase the burden of chronic diseases and raise the costs of health services. [7, 8] About 26% of the population in Saudi Arabia are ≤14 years of age, [9] and thus likely require care by their caregivers/parents during illnesses. In addition, parents are an integral part of the community. Accordingly, this study intended to determine the parents' knowledge, attitudes and practices (KAP) on antibiotic use by their children in different parts of Saudi Arabia. The findings of this study would provide data for stakeholders to better strategize interventional plans and implement necessary measures to reduce the impact of antibiotic misuse in Saudi Arabia.
MATERIALS AND METHODS
This cross-sectional descriptive study was carried out by adopting a questionnaire previously used to elicit data on KAP toward antibiotic use, after seeking permission from the author. [10] The questionnaire was translated into Arabic and then back translated into English to validate the translation. The translated questionnaire was hosted on Google Forms.
According to Belkina et al., [4] in Saudi Arabia, the prevalence of nonprescription antibiotic usage is 48%. Accordingly, value for beta error = 0.84; p : mean proportion = 0.48 and d : mean proportion = 0.1), the minimum sample size was estimated as 204.
The author had a database of parents from Saudi Arabia with children aged ≤14 years; these parents were contacted and requested to participate in the study. For those who agreed to participate, the Google Forms link was shared through WhatsApp, and they were also encouraged to share the link with their contacts who had children aged ≤14 years. Data were collected between July and August 2016. The author chose to distribute the questionnaire link through WhatsApp to obtain a broader geographical and demographical sample from Saudi Arabia. Return of the questionnaire was considered consent to participate in the study. A statement was added on the first page of the Google Form clearly informing the participants that all data collected would be strictly confidential, not be disclosed for any reason and only be used for research purposes. Any response indicating no children within the cutoff age limit was excluded from the data analysis.
In addition to eliciting demographic characteristics, the questionnaire was divided into three main parts. Part A of the questionnaire elicited the parents' knowledge about antibiotics through questions on indications, side effects, use, when to initiate or stop antibiotic medication, etc., with three possible answers for each item (i.e., disagree, agree or uncertain). In addition, the respondents were asked to select names they recognized as antibiotics from a list of nine commonly used medications as well as state their sources for obtaining information on judicious use of antibiotics. Part B of the questionnaire studied attitudes of parents toward antimicrobial agents' use and the role of doctors. Data were elicited using a 5-point Likert scale (1 = strongly agree; 5 = strongly disagree) through questions pertaining to parents' expectations from antibiotic prescription, the effect of pricing on their selection of antibiotics and effect of misuse. Finally, Part C analyzed the caregivers' practices by extracting data on how frequently were antibiotics purchased only after obtaining a prescription from a doctor, how often they altered the dose given based on self-perception of the drug's safety and efficacy, how often they follow their doctor's instructions and advice as well as how often does their doctor explain their child's condition and management. Assuming an interval scale for Likert type, descriptive results for the quantitative variables were evaluated according to the mean (overall Likert scaling about mean: 1-1.79 = uncertain; 1.80-2.59 = strongly disagree; 2.60-3.39 = disagree; 3.40-4.19 = agree and 4.20-5 = strongly agree). Responses were recorded using a scale where 0 = never, 1 or 2 = occasionally, 3-6 = often, 7 or 8 = most of the time and 9 = always. Other questions included reasons for antibiotic use without medical advice (over-the-counter medications or leftover antibiotics), the easiest way to purchase antibiotics without prescriptions and the reasons for doing so.
A multivariate analysis was performed using binary logistic regression. A forward stepwise selection technique was used to select the most significant variables to be included in the model. The Wald test was used to determine statistical significance for each independent variable. The significance level for variables to enter the logistic regression models was set at 0.2, and for removing them, it was set at 0. 
RESULTS
A total of 544 parents with children aged ≤14 years responded from various cities of Saudi Arabia [ Table 1 ]. The characteristics of the respondents are summarized in Table 2 . About three-quarters of the respondents were male (77.6%), and the mean age was 49.9 years (±8.98).
The majority of fathers and mothers had at least completed high school (90.9% and 79.5%, respectively). Almost 68% and 52% of the fathers and mothers, respectively, were university graduates and above. Sixty-three percent of the participants had a middle-level income (i.e., SAR 5000-19,999 per month), and about 90% resided in cities. Of the total, only 38 (7%) respondents were non-Saudis.
A discrepancy regarding parental knowledge about antibiotics was observed. A total of 176 parents responded correctly to questions regarding antibiotics not being anti-inflammatory medications, 210 parents responded that antibiotics should not be used for viral infections and 397 stated that it should not be administered in any case of fever. Further, 344 parents agreed that the prescribed course should be completed even if fever subsides before the end of the course, 233 agreed that the antibiotic price does not reflect its efficacy and 455 agreed that antibiotics should not necessarily be used in any case of upper respiratory tract infections. In addition, 457 parents responded that there is a relationship between antibiotic misuse and bacterial resistance against it and 400 agreed that such increasing resistance is dangerous for their child's health. Three hundred and fifty-four disagreed using antibiotics for treating common cold, 433 agreed that using multiple antibiotics is not more effective than single antibiotics in treating common infections and 451 disagreed that taking antibiotics in advance can protect against common cold.
On the other hand, 446 parents responded incorrectly to questions regarding the side effects of antibiotics, whereas 156 agreed with the statement that it is easy for researchers to develop new antibiotics. Amoxicillin, respectively. A total of 452 (83%) respondents reported that physicians are their main source of information on judicious use of antibiotics, followed by phar macists, friends and family member or relatives. The logistic regression to test the effect of the demographic characteristics on participants' knowledge toward antibiotic use showed that all parameters have a significant effect (P < 0.05), except for gender (P < 0.186) and residence (P < 0.729). Table 3 shows the results of the parents' attitude toward the use of antibiotics reflected through their knowledge. The respondents were found to have a correct attitude toward items 5 and 7-11 and an incorrect attitude toward items 1-4, 6 and 12. Logistic regression to test the effect of the demographic characteristics on participants' attitude toward antibiotic use showed that all parameters have a nonsignificant effect [ Table 4 ].
In total, 431 (79%) respondents visited a doctor for their children at least once in the 6 months preceding the study, mainly owing to fever, sore throat and cough [ Table 5 ]; of these, 281 had two or more visits. However, only 7.2% reported not being prescribed any antibiotics, whereas 66.8% were prescribed an oral antibiotic one or two times and 26% were prescribed antibiotics more than three times. A total of 379 (~69.7%) respondents stated that their children received intravenous antibiotics in the past 6 months, of which 160 (~42%) received it more than once but ≤3 times. Further, 373 respondents (68.6%) purchased antibiotics without a prescription, with a local pharmacy being their main source [ Figure 1 ]. Time constraint, not considering their child's condition to be serious and using leftover antibiotics or considering obtaining antibiotic directly from a pharmacist to be easier were the most common reasons for purchasing antibiotics without a physician's prescription. Nevertheless, 171 (31.4%) parents always obtained prescription for antibiotics from their doctor for purchasing antibiotics, but only 7 (1.3%) followed their instructions. Almost 80% of the parents were found to under-or overdose their children based on their perception of the drug's safety or efficacy, respectively. Three hundred and fifty-nine (66%) parents stored antibiotics for future use, while 50% reported that they did not receive any advice from their doctor toward the use of antibiotics. 
DISCUSSION
Several countries have reported a lack of knowledge toward antibiotic use among the public and medical professionals, which can result in misuse. [11] Misuse, in turn, can result in increasing antibiotic resistance in bacteria, thereby impacting the overall burden of diseases. [6] [7] [8] To successfully manage community-based antibiotic resistance, behavioral modification such as understanding the judicious use of antibiotics should be promoted among community stakeholders including parents of children. However, in Saudi Arabia, there are only few studies on the knowledge of parents with respect to antibiotic use. The current study found that in various cities of Saudi Arabia, parents' KAP on antibiotic use for their children are poor. This is true especially among well-educated parents, as parents' education level was inversely proportional to their knowledge on antibiotics, a result in contrast with that in related literature. [12] [13] [14] The current study found that parents, the primary caregivers of children, do recognize their knowledge on antibiotic use as being inadequate [ Table 3 ]. Therefore, campaigns should be carried out to increase awareness on antibiotics use among the general population, especially among caregivers such as parents. In Saudi Arabia, Al Rasheed et al. [15] recommend distribution of brochures with information on the negative impact of self-prescribing antibiotics as well as establishment of local evidence-based guidelines on antibiotic use to improve public awareness. [15] Previously, in England, poster campaigns alone did not improve knowledge on antibiotic use. [16, 17] In Portugal, teaching activity regarding antibiotic misuse was found to significantly increase the knowledge of middle-aged students. [18] Therefore, improving antibiotic-prescribing practice requires a continuous and collaborative approach between all stakeholders including health-care personnel and the general population, especially caregivers such as parents.
In the 6 months preceding the study, the most common causes of visiting a physician were fever, sore throat and cough; however, encouragingly, parents tended to be unsure about or disagreed with giving antibiotics for common cold, they positively responded to not administering antibiotics in any case of fever and preferred antibiotics to be prescribed by the doctor. These findings are similar to that known in literature. [13] [14] [15] Further, the respondents tended to be unsure or disagree that antibiotics can be used to treat viral infections, a finding which is in contrast to that previously reported. [13, 19] The majority (83%) of the respondents reported that their physician was the most common source of information regarding antibiotics, followed by pharmacists (63%), which is similar to that previously reported in other countries. [13, 20] Further, similar to the findings in other countries, the majority of the respondents purchased antibiotics without prescription, mainly from their local pharmacy. [12, 13, [21] [22] [23] Such attitude is likely because the parents may not consider their child's condition to be serious in addition to the lack of time to visit a clinic. Nonetheless, such attitudes would likely be counteracted partially based on the stricter implementation of regulations in Saudi Arabia, wherein sale of antibiotics without prescription by pharmacists would result in heavy penalty and actions. [24] Similarly, physicians' knowledge on antibiotic prescription should be enhanced through symposia, campaigns and providing infectious disease services in each health-care facility.
The estimated self-medication rate in this study was higher than most reported rates in Saudi Arabia (22%), [13, 25, 26] a s we l l a s i n t h e U n i t e d K i n g d o m ( 5 % ) , [27] Turkey (19%) [28] and Lebanon (22%), [29] but lower than that reported in Italy (32%), [30] Spain (41%), [31] Poland (41%), [32] Romania (44%) [33] and Greece (44%). [34] This variation is mostly due to differences in the implementation of regulation on antibiotic prescription and sale in these countries. Collectively, the findings of this study indicate the need for policymakers to enforce a more strict supervision on antibiotic sale. Unsurprisingly, this study found that parents are less anxious when their child is prescribed an antibiotic. Such perception of the parents is likely because of overprescription of antibiotics by physicians. Further, although 171 (31.4%) respondents always obtained prescription for antibiotics from their doctor, only 1.3% followed their doctor's advice, whereas 80% underdosed their children in consideration of safety. This is compounded by the lack of explanation provided by the physician to parents (about 50%) when antibiotics are prescribed, likely leading to the low knowledge observed in the current study (mean Likert scale score = 1.43). Therefore, the study findings highlight that physicians need to exercise caution when prescribing antibiotics and that they should spend more time with parents to impart knowledge regarding the proper use of antibiotics.
In this study, data were collected from parents through a web-based questionnaire sent through WhatsApp to obtain response from different parts of Saudi Arabia and different nationalities. The author chose this method over the direct interview method to avoid influencing the parents' response during conversation or reducing the quality of response due to the responders' embarrassment. In addition, variability among interviewers could not have been excluded. On the other hand, using the chosen method, each responder received the same set of questions, and thus the answers were derived in a more objective way than through an interview. [35] The current study had a relatively small sample size and was unable to cover all the major cities of Saudi Arabia, and thus the study findings may not be completely representative of the entire population of parents in Saudi Arabia with children aged ≤14 years. Further, most respondents in this study were from urban areas, likely because the mode of questionnaire distribution and collection required an internet connection, which may not have been widely available in rural areas. Therefore, the findings of this study is likely more representative of the urban population of various cities of Saudi Arabia. Accordingly, the author recommends conducting large-scale studies in specific regions and proportionately including both urban and rural populations for better representativeness.
As this was a self-administered questionnaire study, recall bias regarding the use of antibiotics over the 6 months preceding the study, subjectivity and interpretation of questions may result in parents' knowledge, attitude and practices not necessarily reflecting their actual behavior. The study had a higher proportion of male respondents, and thus future studies with a more balanced viewpoint of fathers and mothers may provide better insight. Lastly, the older age of the parents and subjective appreciation of the medical terms such as antibiotic name or disease symptom may have influenced their responses.
CONCLUSION
The study findings indicate that in various cities of Saudi Arabia, parents' knowledge, attitudes and practices on antibiotic use by their children are poor. Further, majority of parents purchased antibiotics without prescription from local pharmacies, and those who did obtain it through prescription, rarely followed the instructions of their doctor regarding its use. The findings of this study highlight the need for parental education programs regarding antibiotic use as well as the need for implementing more stringent regulations on antibiotic prescription by physicians, as has recently been done for sale of antibiotics with prescription on pharmacies. Moreover, academic institutions in Saudi Arabia must provide health-care professionals with rational antibiotic knowledge and enhance their patient consultation skills.
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